Role of cytonemes in Wnt transport.
Wnt signaling regulates a broad variety of processes during embryonic development and disease. A hallmark of the Wnt signaling pathway is the formation of concentration gradients by Wnt proteins across responsive tissues, which determines cell fate in invertebrates and vertebrates. To fulfill its paracrine function, trafficking of the Wnt morphogen from an origin cell to a recipient cell must be tightly regulated. A variety of models have been proposed to explain the extracellular transport of these lipid-modified signaling proteins in the aqueous extracellular space; however, there is still considerable debate with regard to which mechanisms allow the precise distribution of ligand in order to generate a morphogenetic gradient within growing tissue. Recent evidence suggests that Wnt proteins are distributed along signaling filopodia during vertebrate and invertebrate embryogenesis. Cytoneme-mediated transport has profound impact on our understanding of how Wnt signaling propagates through tissues and allows the formation of a precise ligand distribution in the recipient tissue during embryonic growth. In this Commentary, we review extracellular trafficking mechanisms for Wnt proteins and discuss the growing evidence of cytoneme-based Wnt distribution in development and stem cell biology. We will also discuss their implication for Wnt signaling in the formation of the Wnt morphogenetic gradient during tissue patterning.